Abstract. In recent years, the process of filling oxygen explosion accidents have occurred, causing great casualties and property losses. Great pressure on the safety production of enterprises, resulting in adverse effects on the society.This paper analyzes and summarizes the oxygen bottle filling process types and causes of the accident, found the shortcomings of traditional monitoring methods, and propose a new monitoring methodology, which is based on infrared detection technology oxygen cylinder filling process safety monitoring system.The method can accurately monitor the temperature changes of oxygen cylinder filling process , timely detection of anomalies in the filling process, provide some security for the oxygen cylinder filling operations..
Introduction
Oxygen as an ideal combustion gas is widely used in industrial production, with the rapid development of China's economy, the demand for oxygen is increasing, and oxygen-related accidents are increasing.At 15:50 on December 22, 2013, Shanxi Province, a company in cylinder explosion occurred, the place of the cylinder explosion is located in oxygen filling station, two people were killed and two people were injured [1] . For the Oxygen accident-prone situation, the party and the country attaches great importance.It has been issued many regulations, technical conditions and other documents about compression, gas production and cylinder filling areas [2] .Enterprises and related researchers also carried out a detailed accident investigation and analysis, and gives many countermeasures in the aspect of management and technical.Based on previous research, this paper discusses the current lack of oxygen filling process management and monitoring technology, through practice and research to design a oxygen filling process safety monitoring system. In nature, an object that its temperature is above absolute zero (-273 ), will radiate electromagnetic waves due to thermal motion of molecules, wherein the wavelength of 0.75ȝm ~ 1000ȝm band called infrared. At a given wavelength and temperature, radiation of the object having a maximum energy , which is called a blackbody, and its reflection coefficient is set to 1, the other materials reflection coefficient is less than 1, called gray body.
Blackbody spectral radiant power and temperature to meet the Planck radiation Theorem:
(1)
In Eq.1, is the exit of the blackbody radiation, W/(m 2 ·ȝm); is wavelength, ȝm; T is the absolute temperature, K; c1, c2 radiation constant.
From the Eq.1,we know that: (1) As the temperature increases, the stronger the radiation energy of the object; (2) at absolute temperature, the wavelength of the radiation emitted per unit area of a blackbody is blackbody radiation power.
Can be obtained the black-body radiation spectrum curve according to (2) . From the graph, the radiation energy of the object is stronger with the temperature rising, the radiation peak shifts to shorter wavelength (to left), and meet the Wien displacement Theorem.
Infrared temperature measurement must be based on wavelength division temperature range, high temperature in shortwave, low temperature in longwave, its sensitivity was high (steep curve), stronger anti-interference.
we get the Stephen -Boltzmann Theorem that blackbody radiation is proportional to the fourth power of the temperature,when the Planck theorem integral to wavelength from 0 to .
In Eq.3, is the total blackbody radiation energy radiated from the blackbody per unit area and unit time at temperature T, called the total irradiance,W/m 2 ; is
Stephen -Boltzmann constant; T is the temperature of the object.
Blackbody radiation law is the theoretical basis of infrared temperature measurement technology. In general, gray body radiation power is always less than the blackbody radiation power that monochromatic radiation of the object is smaller than the total monochromatic radiant emittance of a blackbody. Their ratio is called monochrome blackness of the object, namely the degree of actual objects close to the black body. 
6 Then the measured target temperature is :
Eq.7 is the mathematical description of thermal radiation thermometry of an object. 
Each part of the system design.
According to the total system design ideas, the following is the various parts of the system detailed design and presentation. 
Example applications
In order to verify the feasibility of infrared temperature measurement system,I choose a oxygen cylinder filling Enterprise as a pilot. The company has an oxygen filling line.
Selection of major equipment
(1) infrared thermometer Parameters of the infrared thermometer selected are shown in Table 1 .
(2) Display control device Parameters of display control instrument selected in are shown Table 2 . 
Molding equipment assembly.
According to the system design, the assembled device is shown in Figure 2 . 
System operation.
After the system is assembled, one oxygen cylinder for being in the process of filling is in for real-time monitoring by the system. The system runs smoothly and normal. Part of the monitoring data is as follows:
(1)Alarm temperature is set to 60 centigrade, room temperature is 20 centigrade. See Table 3 .
(2)Alarm temperature is set to 45 centigrade, room temperature is 20 centigrade. See Table 4 .
(3)Alarm temperature is set to 30 centigrade, room temperature is 20 centigrade. See Table 5 .
The above analysis of the data shows that: First, With the filling pressure increases, the surface temperature of the oxygen cylinder increases;Second, Pre-filled cylinder temperature rises faster, the late temperature rise 
